These authors regarded the disease as an interstitial nephritis or pyelonephritis with proteinuria, haematuria, pyuria, and urinary casts. Many affected members of their family had a progressive perceptive high tone hearing loss that was either clinically significant or was detected on audiography.
Clinical features
There have now been over 200 families reported with Alport's syndrome, from which have emerged a clinical picture of a disease presenting with macroscopic or microscopic haematuria, with or without proteinuria or casts. Some, but not all, patients show a progressive perceptive hearing loss. Some families with a hereditary nephritis but without hearing loss probably suffer from the same disorder, which when associated with glomerular ultrastructural changes similar to those in true Alport ' s disease have been described as having an Alport-like syndrome. Although Perkoff and Stephens emphasised the proteinuria and pyuria in their patients, later studies have shown haematuria to be the more specific sign of affected family members. '9-1 Since microscopic haematuria may be intermittent, repeat testing may be necessary before expression of the disease can be excluded, especially in a female. Nevertheless there is failure of penetrance in females with some 12 to 13% of obligate female heterozygotes showing no haematuria or other signs of the disease.'2 13
In most families the haematuria and proteinuria progress relatively rapidly in males, with death from renal failure before the age of 30 years. In females progression is much slower so that renal failure only supervenes, if at all, in later life. There is a minority of atypical families in which males consistently survive beyond 30 years. '3 In over 30 of the reported families at least some affected members show ocular lesions, involving either the lens or the macula. The lens abnormality is most characteristically anterior, or less often posterior, lenticonus which leads to a progressive visual deterioration. 14 The suggestion of a glomerular basement membrane lesion from light microscopy has been confirmed by electron microscopy and by studies with antisera to glomerular basement antigens (anti-GBM antisera). Several groups have described focal thickening of the glomerular basement membrane on electron microscopy, with splitting of the lamina densa leaving clear spaces containing electron dense particles20-29 ( fig 2) . These abnormalities may be interspersed with regions of normal or even thinned basement membrane, and were found in both renal biopsy and necropsy material from patients with true Alport's Apart from autosomal and X linked dominant inheritance there is also some rather doubtful evidence for a possible rare autosomal recessive form of Alport's syndrome. In most families for which recessive inheritance has been suggested, the parents have not been adequately investigated, and the known occasional failure of penetrance in females makes it impossible to exclude maternal transmission. However, there are at least five families in which only sibs appear to be affected and the parents are consanguineous.24 29 57 Other factors suggestive of genetic heterogeneity include the occurrence of families with lenticular or macular defects already discussed, interfamilial differences in age at death of male patients,9 13 Glomerular basement membrane splitting and failure to bind Goodpasture anti-GBM antisera is certainly seen in type II and possibly in some other types as well.
One unresolved question is that although the loss of the collagen type IV globular domain antigen in the basement membrane appears to be X linked, the type IV collagen structural genes are themselves autosomal. This would imply that the defect may lie in a gene for an enzyme that modifies collagen IV after its translation. There is clearly still a great deal of research to be undertaken in clarifying the distinct disorders comprising Alport's syndrome and in the elucidation of their molecular basis.
